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Epidemiology in a Changing World
Jonathan M. Samet, MD, MS, Ross C. Brownson, PhDThe times they are a-changin0.
–Bob DylanThe context of epidemiologic research and practiceis changing rapidly, driven by a rising wave ofnew questions based in genomics and biomar-
kers, new technologies for high-density data generation, a
shift toward use of administrative and other databases for
research and away from primary data collection by
researchers, a rapidly changing communications envir-
onment, and new computing and analytic approaches
based in the emerging methods of “big data.”
Macro-level factors are further transforming epide-
miology: generally declining research funding paylines by
the NIH and its reluctance to support the development of
new cohorts for epidemiologic research, the ongoing
evolution of research to “big science” approaches, the rise
of clinical and translational research and the increasing
reliance in this area on patient databases for research, and
mandates within the Affordable Care Act related to
monitoring and advancement of population health.
There are also rising societal expectations for impactful
ﬁndings and an expectation of accountability for applying
research discoveries for public/community beneﬁt.
Although there remains great uncertainty as to future
directions and an ongoing need for applied “on-the-
ground” epidemiology, a paradigm shift is truly under way.
Publication trends in epidemiology over the last several
decades document some of these patterns. Figures 1 and 2
show trends of publications within broad domains from 1990
to 2013. Over this time period, the number of publications
identiﬁed using “epidemiology” as a search term in PubMed
has grown progressively, from 26,490 in 1990 to 95,160 in
2013. Cancer has remained the leading topic, but genetic
epidemiology has risen to second (Figure 1). Research in
outcomes and effectiveness and on clinical/translational
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has changed little, in spite of these shifts in the nature
of much of epidemiologic research and practice. Epide-
miologists trained today may be still active 30–40 years
hence. Some predictions about their future work can be
safely made: They will be using data from full-genome
sequencing and a wide variety of biomarkers; much of
their work will be based around data initially obtained
through clinical or other databases; novel sources of
big data will continue to emerge and be utilized by
epidemiologists; and the conduct of research will be
increasingly carried out through large, multidisciplinary
teams.
Given this future, we are concerned that today’s
training does not align well with future directions for
application of epidemiology. We have the impression
that too many of the current training programs are static,
reﬂect long-standing approaches to education, and are
not forward looking.
Consequently, the American College of Epidemiology
has implemented a project to anticipate future directions
for training of epidemiologists. As an organization
concerned broadly with advancing the profession of
epidemiology, the American College of Epidemiology
has had a long-standing interest in training.1 Previous
projects, beginning with a 2002 workshop, addressed the
competencies that should be gained during master’s- and
doctoral-level education.2 This effort also builds on
previous efforts from the Council of State and Territorial
Epidemiologists (CSTE) and CDC.3
The present project involves directed interviews with
leaders in epidemiology from both the academic and
practice sectors. We have asked them to forecast trends in
the ﬁeld and the competencies needed by current trainees
to be ready for these changes. Following a search of the
scientiﬁc and gray literature, semistructured interviews
have been completed with 16 experienced, active, and
visionary epidemiologists from both practice and
research settings. On ﬁrst look, the results indicate a
poor match between current curricula in epidemiology
and future needs. We anticipate that ﬁndings will be
published in early 2015.
The American College of Epidemiology will use the
ﬁndings to motivate a thoughtful conversation involving
the training programs, researchers, and practitioners. As
educators long engaged in training epidemiologists, we
have heard from our graduates that there are already gapsvier Inc.
//creativecommons.org/licenses/by-nc-nd/3.0/).
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Figure 1. Number of annual publications in various epidemiology ﬁelds indexed in PubMed, 1990–2013. Relative change
from 1990 to 2013 by ﬁeld: applied epidemiology, 548%; genetic epidemiology, 1,376%; cancer epidemiology, 227%;
cardiovascular epidemiology, 504%; environmental epidemiology, 271%.
Note: Search terms: (1) applied[All Fields] AND (“epidemiology”[Subheading] OR “epidemiology”[All Fields] OR “epidemiology”[MeSH Terms]); (2)
molecular epidemiology[MeSH Terms] OR (“molecular”[All Fields] AND “epidemiology”[All Fields]) OR “molecular epidemiology” [All Fields] OR
(“genetic”[All Fields] AND “epidemiology”[All Fields]) OR “genetic epidemiology”[All Fields].
Samet and Brownson / Am J Prev Med 2014;47(5S3):S383–S385S384between what is taught and the full array of skills needed
after completion of graduate training. Former trainees
often single out the need for skills in leadership, admin-
istration, written and verbal communication, and ﬁnan-
cial management.0
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Figure 2. Number of annual publications in outcomes of effectiv
1990–2013. Relative change from 1990 to 2013 for number o
translational research, 11,332%.
Note: Search terms: (1) outcomes[All Fields] AND effectiveness[All Fields]; (2
OR (“translational”[All Fields] AND “medical”[All Fields] AND “research”[All
nal”[All Fields] AND “research”[All Fields]) OR “translational research”[All FieWe anticipate further discrepancies between needs and
training, as the trends identiﬁed by the project’s inter-
viewees accelerate. Above all, the project’s initial ﬁndings
point to a need for lifelong learning by epidemiologists, a
topic that has received too little attention to date andeness and clinical translational research indexed in PubMed,
f publications in outcomes of effectiveness, 4,957%; clinical
) clinical[All Fields] AND (“translational medical research”[MeSH Terms]
Fields]) OR “translational medical research”[All Fields] OR (“translatio-
lds]).
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academic institutions, partnered with other key stake-
holders (e.g., CDC, CSTE, the Association of Schools and
Programs in Public Health).
Is the ﬁeld of epidemiology ready to change and to do so
as quickly as is needed? Teaching of introductory epide-
miology has roots in descriptive epidemiology, etiologic
research, and causal inference.4 More advanced methods are
taught quite variably and there are few textbooks beyond the
introductory level. Much of the instruction on emerging
methods is left to courses in biostatistics, bioinformatics, and
computer sciences. The emerging topics identiﬁed in our
survey have probably yet to enter course curricula and may
be the focus of special seminars or lectures. They should also
be learned during internship and practical experiences for
master’s- and doctoral-level students. Change is likely to be
driven by the needs of learners and the job market.
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